Attorney Docket No.: P5531 



WHAT IS CLAIMED: 



An ink jet print head, comprising: 



a pluralitAof ink channels disposed in a common plane, each of said 
channels having at least one orific^for projecting ink towards a substrate; and 

an ink heater made of a thermistor material, the ink heater having a 
substantially planar configuration and extending in a plane generally parallel to the plane of the 
ink channels and adjacent to the ink channels. 

2. The print head of claim\l, wherein the ink heater is made of a thermistor 
material having a positive temperature coefficient. 

3. The print head of claim 1, wH^rein the ink heater is made of a ceramic 
thermistor material. 




— - 4^ The print head of claim 2, wherein the thermistor material includes a first 
side and a second side, and the mTTTg^ewiicludes a first electrode and a second electrode 
located on the first side of the thermistor material, whereby hezrtTTgenetatgdon the first side of 
the thermistor material between the first and second electrodes. 
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^The print head of claim 4, further comprising a first lead electrically 
coupled to the first elecrrode, and a second lead electrically coupled to the second electrode. 




£3 

0 

iy 



6. The print head of claim 4, wherein the ink heater include a first edge and a 
second edge, the first^edge is located opposite from the second edge, the first and second edge 
extend in a direction which is silbstantially perpendicular to the plurality of ink channels, the first 
electrode extends along the first edge and the^cond electrode extends along the second edge, 
whereby the first and second electrodes are opposite fro^i one another and substantially parallel. 

7. The print head of claim 6, wherein the first electrocte>oxtends near a center 
portion of the thermistor material, and the second electrode extends near the center^tejtion of the 
thermistor material, whereby the first and second electrodes are in close proximity to one another 
so as to minimize the time the ink heater reaches equilibrium. 

8. The priiit head of claim 4, wherein the plurality of ink channels include 
one or more channels which dissipate heat at a higher rate than other channels, and the first and 
second electrodes are located in aX arrangement so that the thermistor material generates greater 
heat in a first area located adjacent tr^p one or more channels than a second area adjacent the 
other channels. 



E3 
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9. The print head of claim 8, wherein the plurality of ink channels include 
tside channels antHjiside channels, and the first and second electrodes include a first end and a 
second end and a mid-portion^\^^Jlerein the first and second ends are wider than the mid-portion, 
whereby greater heat is generated adjacetrtsthe outside channels than adjacent the inside channels. 



- *"3 
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10. The print head of claim 8, wherein the^rality of ink channels include 
outside channels and inside channels, the first and second electrodes in£hi<te a first end and a 
second end and a mid-portion, wherein the first and second ends are narrower thafKlje mid- 
portion, whereby greater heat is generated adjacent the inside channels than adjacent the omS 
channels. 



11. The print head of claim 4, wherein the ink heater includes a first 
longitudinal edge, a second longitudinal edge, a first transverse edge and a second transverse 
edge, the first longitudinal edge\is located opposite from the second longitudinal edge, the first 
and second longitudinal edges extend in a direction which is substantially perpendicular to the 
plurality of ink channels, the first transverse edge is located opposite from the second transverse 
edge, the first and second transverse\edges extend in a direction which is substantially parallel to 
the plurality of ink channels, the first electrode is substantially U-shaped and extends along the 
first and second longitudinal edges anaVthe first transverse edge, and the second electrode extends 
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£\h i n an area defined byNhe U-shaped first electrode and in a direction parallel to the first and 
UN^ second longitudinal edg\s. 



¥ 



12\ The print head of claim 5, further comprising: 
a top body portion n^ving a first plurality of ink channel grooves extending in a longitudinal 
direction; 



o 



an intermediate body portion having an upper side and a lower side, a 
second plurality of ink channel grooves extending in a longitudinal direction along the upper 



side, the upper side of the intermediate body portion located adjacent the top body portion 

\ 

wherein the first and second plurality of ink channel grooves form the plurality of ink channels; 



a main body portion located adjacent the lower side of the intermediate 



body portion; and 




wherein the ink heater is located between the lower side of the 



intermediate body portion and the main bodW portion. 




13. The pmnt head of claim 12, wherein the main body portion includes a 
^ recess and a first and second groove extending in a longitudinal direction from the recess, 
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wherein the recess receives the thermistor material and the first and second grooves receive the 



first and second leads, respectively. 



14. VThe print head of claim 13, wherein the thermistor material is secured to 
the intermediate body portion with thermally conductive adhesive, and an insulating air gap is 
formed in the recess between the thermistor material and the main body portion. 

15. The prmt head of claim 14, further comprising a print head controller 
electrically coupled to the ink heater, wherein a voltage potential is applied across the first and 
second leads. 

16. An ink jet prin^head comprising: 
a top body portion; 



an intermediate body^portion having an upper side and a lower side, a 
plurality of ink channels disposed in a comrnon plane along the upper side, each of said channels 
having at least one orifice for projecting ink towards a substrate, the upper side of the 
intermediate body portion located adjacent the t&p body portion; 
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a main body portion located adjacent the lower side of the intermediate 



body portion; and 



an ink heater made of a thermistor material, the ink heater having a 
substantially planar configuration and i&located between the lower side of the intermediate body 
portion and the main body portion, and extends in a plane generally parallel to the plane of the 
ink channels and adjacent to the ink channels. 

17. The print head of claim \6, wherein the ink heater is made of a thermistor 
material having a positive temperature coefficient. 

18. The print head of claim 16, wherein the ink heater is made of a ceramic 
thermistor material. 



19. The print head of claim 17, wherein the thermistor material includes a 
irst side and a second sideT^amUh^ink heater includes a first electrode and a second electrode 
located on the first side of the thermistor material, wherSby^ieatjs^ generated on the first side of 
the thermistor material between the first and second electrodes. 
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20. The print head of claim 19, further comprising a first lead electrically 
coupled to the first electrode, and a second lead electrically coupled to the second electrode. 

21. The print heaM of claim 19, wherein the plurality of ink channels include 
one or more channels which dissipate neat at a higher rate than other channels, and the first and 
second electrodes are located in an arrangement so that the thermistor material generates greater 
heat in a first area located adjacent the onei^r more channels than a second area adjacent the 
other channels. 



\ 22. The print head of claim 19, wherein the ink heater include a first edge and 
econd edge, tneJirst edge is located opposite from the second edge, the first and second edge 



extend in a direction wmfch is substantially perpendicular to the plurality of ink channels, the first 
electrode extends along the firsTs^ge and the second electrode extends along the second edge, 
whereby the first and second electrodes*^ opposite from one another and substantially parallel. 



23.. The print head of claim 21, wherein the plurality of ink channels include 
outside channels and inside channels, and the first and second electrodes include a first end and a 
second end and a mid-portion, wherein the first and second ends are wfder than the mid-portion, 
whereby greater heat is generated adjacent the outside channels than adjacentthe inside channels. 



CHlDOCS/l 103/653777.v2 



16 



Attorney Docket No.: P5531 



24,-^The print head of claim 21, wherein the plurality of ink channels include 
side channels and inside chanrtete^ihe first and second electrodes include a first end and a 

nd ends are narrower than the mid- 
portion, whereby greater heat is generated adjacent the inside chann§te4tian adjacent the outside 
channels. 



second end and a mid-portion, wherein the first an 



25. The mint head of claim 19, wherein the ink heater include a first 
longitudinal edge, a second longitudinal edge, a first transverse edge and a second transverse 
edge, the first longitudinal edgqis located opposite from the second longitudinal edge, the first 
and second longitudinal edges extend in a direction which is substantially perpendicular to the 
plurality of ink channels, the first transverse edge is located opposite from the second transverse 
edge, the first and second transverse edges extend in a direction which is substantially parallel to 
the plurality of ink channels, the first electrode is substantially U-shaped and extends along the 
first and second longitudinal edges and thfe first transverse edge, and the second electrode extends 
in an area defined by the U-shaped first electrode and in a direction parallel to the first and 
second longitudinal edges. 



26. The prmt head of claim 16, wherein the main body portion includes a 
recess and a first and second groove extending in a longitudinal direction from the recess, 
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wherein the recess receVes the thermistor material and the first and second grooves receive the 



h \ 

\jf first and second leads, respectively. 




27. \ The print head of claim 26, wherein the thermistor material is secured to - 
the intermediate body\>ortion with thermally conductive adhesive, and an insulating air gap is 
formed in the recess bet\een the thermistor material and the main body portion. 



+4- 



28. The prait head of claim 27, further comprising a circuit electrically 
coupled to the ink heater, wherein a voltage potential is applied across the first and second leads. 



29. A thermistor for heating ink in an ink jet print head, comprising: 

a planar member made of thermistor material having a positive 

temperature coefficient; and 

first and second electrodes extend on one side of said planar 

member. 



30. The thermistor of claim 29, further comprising a first edge and a second 
^ V3 ^^dge, the first edge is locatecTT^ the first electrode extends along the 

first edge and the second electrode extends along the secolTd-edgi^whereby the first and second 
electrodes are opposite from one another substantially parallel. 
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31 A The thermistor of claim 29, wherein the first and second electrodes include 
means for thermally tuning the thermistor to the heat dissipation of the ink channels in the ink jet 
print head. 
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